In this paper, we establish some inequalities for power series with real coefficients by utilizing Young's inequality for sequences of complex numbers. Some applications for special functions such as polylogarithm, hypergeometric and Bessel functions are also presented. MSC: 26D15
Introduction
Let a k , b k ∈ C, k ∈ {, , . . . , n}, p >  and let q satisfy It is well known that Hölder's inequality is one of the most important inequalities in real and complex analysis. For example, the celebrated Cauchy-Bunyakovsky-Schwarz (CBS) 
with real coefficients and convergent on the disk D(, R), R >  and apply the weighted version of Hölder's inequality (.), then we can state that
for any x, y ∈ C with xy, |x| p , |y| q ∈ D(, R) and f A (z) is a new power series defined by ∞ n= |a n |z n , where a n = |a n | sgn(a n ) with sgn(x) is the real signum function defined to , and utilizing Young's inequality, we established in this paper some inequalities for functions defined by power series with real coefficients. Particular examples that are related to some fundamental complex functions such as the exponential, logarithm, trigonometric and hyperbolic functions are presented. Applications for some special functions such as polylogarithm, hypergeometric and Bessel functions for the first kind are presented as well.
Some inequalities via Young's inequality
On utilizing Young's inequality (.) for power series with real coefficients, we establish the following result. so that xy,
for any j, k ∈ {, , , . . . , n}. Now, if we multiply this inequality (.) with positive quantities |p j ||q k | and summing over j and k from  to n, then we derive
Since all the series whose partial sums are involved in inequality (.) are convergent on the disk D(, R), taking the limit as n → ∞ in (.), we deduce the desired result (.).
Simplifying (.), we obtain that
. . , n} and summing over j and k from  to n, we get The following particular case is of interest.
respectively, where p > , 
respectively, for any x, y ∈ C with xy, |x|
Some applications to particular functions of interest are as follows.
() If we apply inequalities (.) and (.) to the function f (z) =
respectively, for any x, y ∈ C with x, y = , xy, |x| 
then we can state that
respectively, for any x, y ∈ C and p >  with
respectively, for any x, y ∈ C with x, y = , |x|
(IV) Also, if we consider the function f (z) = sin(z) = ∞ n= 
Theorem  Let f (z) and g(z) be as in Theorem . Then one has the inequalities
. . , n}, we have
for any j, k ∈ {, , , . . . , n}. Multiplying (.) with |p j ||q k | ≥  and summing over j and k from  to n, we obtain that and repeating the same method as above. Now, since all the series whose partial sums are involved in inequalities (.) and (.) are convergent on the disk D(, R), by letting n → ∞ in (.) and (.), respectively, we deduce the desired inequalities, i.e., (.) and (.).
Corollary  If g(z)
Remark  In the particular case p = q =  in (.) or (.), we get the inequality
for any x, y ∈ C with xy, |xy|, |x|
In what follows, we provide some applications of inequalities (.) and (.) to particular functions of interest.
() If we apply inequalities (.) and (.) to the function
() If we apply inequalities (.) and (.) to the function f (z) = exp(z), z ∈ C, then we can state that
respectively, for any x, y ∈ C with x, y = .
() If we take the function f (z) = ln(
, then from (.) and (.) we have =  and x, y ∈ C with x, y = . A similar result can be obtained for cosh(x) as well.
Theorem  Let f (z) and g(z) be as in Theorem . Then one has the inequalities
That is, for any i, j ∈ {, , , . . . , n}, we have the following inequalities:
and
respectively. Repeating the same method as in Theorem  for (.) and (.), we deduce the desired inequalities, i.e., (.) and (.).
As a particular case of interest, we can state the following corollary. 
respectively, for any x, y ∈ C, x, y =  with |x| 
Applications to special functions
In this section, we give some inequalities for some special functions such as polylogarithm, hypergeometric, Bessel and modified Bessel functions for the first kind. Before that, we state here some basic concepts and definitions of those functions.
The polylogarithm Li n (z) is a function defined by the power series 
